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I. INTRODUCTION
Energy intensity is the energy consumption per GDP output, it is a useful indicator in describing the energy used for entire production chains, and can reflect the economic structure, fuel mix, and level of technology of a country. Moreover, energy intensity is closely linked to the environment. Decreasing the energy intensity of activities is an important means by which to reduce energy-related carbon dioxide emissions in the near future (Farla et.al, 2000) . China has experienced spectacular economic uprising, with 9.78% average rate growth in GDP over the period 1985 -2005 (NBS, 1986 -2006 . Against the upward trend of economy, the energy intensity showed a reversed direction of decline continuously more than 20 years from 10.91tce/10 4 yuan in 1985 to 5.11 tce/10 4 yuan in 2005. The newly approved Five-Year Plan (2006) (2007) (2008) (2009) (2010) for the first time makes reduction in energy intensity a national development objective. The objective states that energy intensity will be reduced by 20% in 2010 compared with the 2005 level, which is equivalent to a reduction of 4.4% per year. It is a rather difficult task given the recent trend of increasing intensity since 2000. Without innovative measures in technology, management, as well as engagement in legislation, policy and enforcement, it might be difficult to accomplish the task. This study will contribute to examining the causes of China's energy intensity declining using the eight decomposition methods based on price index. This paper is organized as follows. We begin with a brief introduction of China's energy situation and previous empirical studies. Section 2 briefly reviews the literature and conducts an exploratory analysis of the data. Section 3 describes the price index methodology; Section 4 presents the empirical results for 1985-2005; finally, we conclude with a summary.
Ⅱ. LITERATURE REVIEW AND EXPLORATORY ANALYSIS
In recent years, numerous works have been carried out on the evolution of the energy intensities in different countries. Harry (1998) studied the energy intensity change trend of Holand in 1969-1988 based on input-output method. Alcantara and Rosa (2004) analyzed the energy intensity of Europe Union based on input-output structure decompose method. Sun (2003) putted forward three modes to decrease the energy intensity, and analyzed the cause and phenomena of energy intensity decrease in some developing countries.
China's energy intensity was double that of the US and triple that of Japan in the late 1970s, and had decreased to levels more comparable to those of the US and Japan. The causes of the significant decline in China's energy intensity have been investigated by a number of decomposition studies (Huang, 1993 Sinton and Levine (1994) examined the relative roles of structural shift and real intensity change in China's industrial sector between 1980 and 1990. They found that real intensity change accounted for 85% of the country's overall industrial intensity change for the period 1980-1990. Lin and Polenske (1995) conducted a structural decomposition analysis to explain China's energy use changes between 1981 and 1987. Their conclusion was that, all the energy saving in China in 1987 can be attributed to energy efficiency improvements. By using survey data on approximately 2500 of China's industrial enterprises, Fisher-Vanden et al. (2003) reported that the shifts in China's industrial structure, research and development expenditures, ownership reform in the enterprise sector, and the rising relative energy prices were the principal drivers of China's declining energy intensity and consumption, and the efficiency effects at the firm level had contributed to 47% of the industrial energy intensity decline during 1997-1999. Zhang (2003) proposed decomposition method of giving no residual noted as Laspeyres of choosing the samples of China's industrial sectors from 1990 to 1997, showed that 88% of the cumulative energy saving in the industrial sector was Project Supported by National Natural Science Foundation of China (NSFC) (70671042) attributed to real intensity change and the 12% contribution was from structure shifts. Chunbo and David (2008) used LMDI techniques to decompose changes in energy intensity in China in the period 1980-2003 and found that technological change is confirmed as the dominant contributor to the decline in energy intensity.
However, no comprehensive and systematic studies that deal with the linkages between decomposition methods and index numbers despite their similarity in many aspects. In this paper, we first apply decomposition methods based on price index to analysis China's energy intensity changes during 1985-2005, and then some relevant conclusions and recommendations for policies are proposed.
Ⅲ. DECOMPOSITION METHOD
Decomposition the aggregate energy indicators can be done either multiplicatively or additively. Assume that economy can be broken down to i sectors, for which the energy consumption and output data are available. Subscripts 0 and T indicate the values of the variables in year 0 and year T respectively, and the energy consumption is measured in an energy unit and industrial output in a monetary unit. All summations are taken over the i sectors.
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where E t is change in gross energy consumption, Two sets of results are given for additive decomposition. In interpretation of results, we use the Fisher ideal index as an example. In multiplicative decomposition, the change in production structure leads to aggregate energy intensity for 2005 is 1.0829 times that for 1985. However, the change in energy efficiency over the same period leads to an aggregate energy decrease for 2005 that is 0.1441 times that for 1985. The combination of the two effects which are related multiplicatively leads to the observed drop in the aggregate energy intensity of 15.6%. In additive decomposition, we refer to Set (2) results. The change in industrial structure leads to an aggregate energy intensity for 2005 that is 5.35% higher than that for 1985, while the changes in energy efficiency lead to an aggregate energy intensity decrease 89.75%, the combination of the two effects lead to a drop in the aggregate energy intensity of 84.376% from 89.75%. In conclusion, the technological effect dominates all the changes in energy intensity, which is consistent with the conclusions of previous empirical studies, however, the economic structure shift has not played a positive role in the energy saving but rather encouraged the increase of energy intensity.
Since the onset of economic reform in the late 1970s, China has experienced a dramatic decline in the energy intensity of economic output. In this paper, based on the eight price index decomposition model, we decompose China's energy intensity changes during 1985-2005 into structural effect and efficiency effect. The results show that technological change plays the dominant role in decreasing energy intensity, which leads to an aggregate energy intensity decrease 89.75%, while the change in industry structure leads to an aggregate energy intensity for 2005 that is 5.35% higher than that for 1985.
In the newly formulated national 11 th Five-year Plan (2006-2010) for social and economic development, the central government firstly stipulated specific energy efficiency goal and declared to reduce the energy intensity by 20% in 2010 compared with the 2005 level. It is a rather difficult task given the recent trend of increasing intensity since 2000. Based on the above research results, it is urgent to adjust the industrial structural and improve energy efficiency in order to accomplish the task. Industrial energy consumption in China accounted for 70.8% of the national total in 2005(NBS, 2006b). Reducing industrial energy intensity is crucial to the whole country's energy conservation. Hence China should jump through the mesh of heavy industrialization to a more efficiency-oriented and less resource-depleted development mode, so that more energy can be saved and a better environment can be reserved for the next generation.
In future, to save more energy, in addition to optimizing its sectoral structure and technical progress, rising relative energy prices, research and development expenditures, and ownership reform in the enterprise sector to be the principal drivers of China's declining energy intensity and use.
